Safeguarding hydrological regimes appropriate for aquatic and water dependent ecosystems is necessary in order to achieve or maintain good ecological status (or good ecological potential) of water bodies, being an important task of sustainable water management. Water requirements of ecosystems are mainly represented by minimum hydrobiological or ecological flows, which constitute a limitation to the use of water resources. The main objective of this paper is a comparison, in terms of economic effects of application, of the new ecological flow assessment method with the currently operational hydro-biological flows (RWMB Szczecin method, 2014), and the simplified hydro-biological flow method by Kostrzewa (1977) . Another issue is to evaluate whether the ecological flow method is useful and applicable to water balance planning analysis. Computer simulation approach has been used. Calculated hydro-biological and ecological flow volumes were presented along the Wieprza River longitudinal profile and in the selected cross-sections. The time reliability of maintaining the ecological flows as well as changes in volume of available water resources have been used to evaluate economic effects of the new method implementation. It has been proven that the application of ecological flow requirements causes a decrease in the available water resources for both existing and potential water users. Based on the results, selected issues have been discussed, related to the methodology of ecological flow determination, especially gaps and inconsistencies calling for additional assumptions.
INTRODUCTION
There are many terms related to the size of flows that should be maintained in the river. Various denominations are used: minimum acceptable flow, required flow, biological and hydrobiological flows, baseflow, ecological or ecological flows. There are various definitions of these flows and there are very many very different methods for calculating them (Tharme, 2003; Acreman and Dunbar, 2004; Acreman et al., 2014; Ustalenie metody szacowania… 2015; Pusłowska and Rycharski, 2015; Witowski et al., 2008; Więzik and Więzik, 2007; Grela and Stochliński, 2005; Parasiewicz and Dunbar, 2001) .
In addition to the term "baseflow" (przepływ nienaruszalny), which has been used in Poland at least since 1963 (KPRM, 1963) , the term "ecological flow" (przepływ środowiskowy) has recently appeared. Among the definitions used in Poland, it is worth recalling the definition of Kostrzewa (1977) , as the most widespread and reflecting the concept well, in general terms: baseflow is the amount of water expressed in m www.formatiocircumiectus.actapol.net/pl/ per second, which should be kept as a minimum in a given river cross-section for biological and social reasons (...) . Noteworthy is also the formulation by Witowski et al. (2008) : baseflow refers to the threshold value of river flow, below which water flows in rivers should not be reduced as a result of human activity, which emphasizes the importance of baseflow as a restriction in the use of water resources. In the English-language literature, there are also more extensive definitions, highlighting the features of the hydrological regime, which should be represented in the baseflow -flow volume, period of occurrence and duration, annual and seasonal variability. (Poff et al., 1997; Arthington et al., 2006; Poff and Zimmerman, 2010) For the "ecological flow", a short definition is proposed, directly indicating the relationship of this baseflow with the provisions of the Water Framework Directive, 2000/60/EC: ecological baseflow is the hydrological regime enabling the achievement of ecological objectives for surface waters -in the understanding of the European Commission (2015) , whereas the ecological channel baseflow means the flow that conditions good status or potential of biological elements of the water status (Ustalenie metody szacowania… 2015).
The methods of determining the size of the ecological baseflow, described in the literature on the subject, can be divided into four groups (Tharme, 2003) : a) hydrological, applying the selected flow characteristics, where the simplified method of Kostrzewa belongs (being the method which is the most widespread in Poland), and where the currently applicable derivative methods belong, b) hydraulic, referring to the physical features of the flow phenomenon, such as speed or depth, such as the method of estimating ecological flows in uncontrolled rivers, which is presently under analysis (MGGP, 2018), c) habitat-based, developed using models, based on the analysis of the availability of river habitats suitable for specific groups of organisms, where the proposal for estimating ecological flows belongs (Ustalenie metody szacowania... 2015), d) holistic, allowing the programming of river flow regime characteristics that are necessary for selected organisms or their groups.
Regardless of the manner of determining the baseflow or ecological flow, the intention of its introduction results from the idea of protecting the values or services of aquatic ecosystems. In the face of such intention, the baseflow is always a limitation to the use (collection, retention) of water for other economic purposes, even if it does not occupy the priority place in the hierarchy of water use, which is a common situation (OECD, 2015; EC, 2015) . In the water regions of Poland, the baseflow of water is currently a priority constraint, which results from directives of RZGW directors, establishing the conditions for water use in particular water regions, whereas the obligation to maintain the baseflow applies to all users of waters receiving water permits (Water law of 2017; Journal of Laws Item 1566, article 403 passage 2 point 11).
The objectives of the present article are: a) to assess of water-economy effects that would result from the change in the method of determining the volume of the baseflow in Wieprz River and its tributaries, from the currently binding method (Rozporządzenie… 2014) on ecological flows (Ustalenie metody szacowania... 2015), b) to analyse the applicability of this method in planning studies, such as the hydro-economic balance of surface waters, c) to present the authors' comments on the proposed draft of the method for estimating ecological flows for Poland, currently under preparation (MGGP, 2018) .
MATERIAL AND METHODS
Baseflow (minimum acceptable flow) and ecological flow Since 2014, uniform rules have been in force in the water regions in order to determine the minimum volume of baseflows set out in the directives of RZGW. In the Wieprza River catchment, as in the entire region of the Lower Oder and Western Borders, the RZGW Szczecin method should be used (QN_RZGW (Rozporządzenie... 2014) ). This method, like in other water regions, belongs to the group of hydrological methods and refers to the simplified method by Kostrzewa (QNh) for the hydro-biological criterion (Kostrzewa, 1977) . According to the Kostrzewa's simplified method, the volume of the baseflow is the greater of the two values: the product of the average low flow (SNQ) and method's parameter (k parameter) or the smallest low flow rate (NNQ). The k coefficient depends on the hydrological type of the river (lowland, transitional, montane), which is determined on the basis of the average unit runoff (SSq), and the catchment area enclosed with the considered cross-section. Changes in the value of parameter k take place in a stepwise way over the threshold value of the catchment area size. In the RZGW Szczecin method (Rozporządzenie... 2014), the baseflow is also defined as the higher of the same two values (1): the product of SNQ and the coefficient k and the NNQ, while the coefficient k depends on the average unit outflow, the size of the catchment area for the analysed cross-section, and parameters of the equation established for the RZGW area. In this case, changes in the value of parameter k are continuous in nature. According to the proposed method of determining the ecological flows (Ustalenie metody szacowania… 2015), the ecological design flow (QSb), which provides sufficient habitat area for specific fish communities is variable during the year, but it is constant in bio-periods, and it depends on the average low flow in bio-period (SNQb) and on the method parameter, pb. The pb parameter is determined for subsequent bio-periods, and it depends on the ichthyologic type of the analysed river, which in turn is associated with its abiotic type, as well as on morphological conditions favourable to the spawning of Salmonidae (2). In the case of uncontrolled rivers, in which the estimation of SNQb flow in bio-periods would require advanced hydrological analyses (catchment models, techniques for transferring hydrological information), ecological design flow is a function of average low flow and p parameter, whose values also depend on the bio-period, the ichthyologic type of the river, and the occurrence of Salmonidae (3).
QSb -ecological design flow in the given bio
], pb, p -parameters of the method in the bio-periods for controlled and uncontrolled wa-
The values of the method's parameters (pb and p) were determined based on the analyses in the MESO-HABSIM model (Parasiewicz et al., 2013) , for selected reference sections of rivers, which were included in the pilot studies. The results of the tests carried out on the reference rivers were adopted as the model for four ichthyologic types of rivers (I-IV), out of six types distinguished in Poland (Ustalenie metody szacowania… 2015), whereas for one ichthyology type (type III) no parameter values were determined for the watercourses in which salmonid spawning took place.
Ichthyologic types, determined for the purpose of estimating ecological flows, include the following (Ustalenie metody szacowania… 2015):
I -montane and upland rivers and streams (abiotic types 2-4, 6-10), II -flysch rivers (abiotic types 12 and 14), III -lowland streams (abiotic types 16-18), IV -lowland rivers (abiotic types 19-21), V -inter-river salmon rivers (part of the abiotic type 25), VI -peat, lake-linking, and estuary rivers (abiotic types 22-24 and part of type 25).
The bio-periods designated during the year include: a) spring spawning (March-June), b) feeding (July-September), c) autumn spawning (October-December), d) wintering (January-February). In rivers, where there are no Salmonidae, the bio-period of feeding lasts from July to October, there is no autumn spawning season, and wintering starts in November.
SIMULATION CALCULATIONS

Determining baseflow and ecological flows
A model was developed that facilitates calculating baseflows in water-gauge cross-sections (according to the Kostrzewa and RZGW Szczecin methods) as well as ecological flows (Ustalenie metody szacowania… 2015). The basic data for the model include: the size of the catchment area enclosed by the analysed cross-section, the series of daily flows in this cross-section, the abiotic type of the water body (JCWP) and the name of the reference river, in order to determine the ecological flow. Based on these data, the required hydrological characteristics are calculated, including the SSQ, SNQ, NNQ, and SNQb flows for the appropriate bio-period system, depending on the ichthyologic type of the river and the spawning of Salmonidae, as well as the corresponding unit runoff. Next, parameters are determined: k in the methods of Kostrzewa and the RZGW, and pb for ecological flows -and finally, the values of baseflows and ecological flows are calculated, the latter in monthly periods. The values of hydrological characteristics outside the water gauge cross-sections were calculated using the water balance model, in accordance with the accepted principles of hydrological information transfer.
The development of the model of ecological flows required the adoption of a number of assumptions, without which it was not possible to calculate the value of such flows. These assumptions were arbitrary, and they included the following: a. choosing a set of method's parameters for controlled and uncontrolled rivers; It was assumed that by using the methods of transferring hydrological information in the water balance model it is possible to calculate the average low flow in bio-periods, even in uncontrolled watercourses; this assumption made it possible to apply a uniform approach to estimating the ecological flow in all of the modelled watercourses; b. designating the reference river and the value of pb parameters for watercourses of the ichthyologic type III, in which the spawning of Salmonidae takes place; sandy lowland streams (abiotic type 17) constitute the vast majority of watercourses in the Wieprza River catchment, whereas salmon is the representative fish species -due to the lack of method's parameters for watercourse type III with Salmonidae spawning, such parameters were assumed as for non-spawning watercourses; another possible option was to adopt the parameters of a reference river characterized by salmonid fish spawning, but this would mean a change in the ichthyology type, therefore this option was rejected; c. designating the reference river for watercourses of the ichthyologic type VI (there are no parameters for this type of watercourses (Ustalenie metody szacowania… 2015)), including watercourses in areas under the influence of peat-forming processes (abiotic types 23 and 24) and estuary river sections in the Wieprza River catchment under the influence of salty water (type 22) -for the streams and brooks, parameters of the III ichthyology type were assumed, and for larger watercourses, of the IV type; d. selecting the parameters for small watercourses, not constituting JCWP, which were included in the water balance model -parameters such as those in neighbouring JCWP were adopted; an alternative solution was to adopt the parameters of the recipient, but this option was rejected due to differences in the sizes of the recipient and tributary, and of their catchments.
WATER BALANCE ANALYSES
In order to assess the water economy effects that would result in replacing the baseflows calculated using the RZGW Szczecin method with ecological flows (Ustalenie metody szacowania… 2015), simulation studies were carried out using the model of the water economy balance of the Wieprza River catchment (PRO-WO-DA, 2016). The water economy balance of surface waters, taking into account the impact of groundwater exploitation, was carried out in the multiyear period of 1990-2013 with a step of a decade. The calculations take into account the basic principles of dynamic water economy balance (Pusłowska-Tyszewska and Tyszewski, 2014) , including the allocation of water in the water balance cross-sections according to the adopted hierarchy of water use. The most important use was to maintain the baseflow (that is, the ecological flows). The Wieprza River and its tributaries (of the second and third order) have been modelled. 114 users taking surface water were included; a total of 457 water balance cross-sections were analysed, describing: the hydrographic nodes, the locations of water users and hydrotechnical objects as well as boundaries of uniform surface water bodies and water economy areas. Based on the results of simulation studies, the criteria for assessing the level of fulfilling the users' water needs, including baseflow and ecological flows, and the size of available and non-returnable resources in the water balance cross-sections available with a given level of guarantee were calculated.
RESULTS
Baseflows and ecological flows, determined taking into account the additional assumptions described, as well as the flows determined according to the simplified method by Kostrzewa and SNQ are presented in Figures  1-3 . , occurs in the autumn spawning bio-period, that is in November and December. In Figure 2 , using the example of the Kwisno water gauge located in the upper Wieprza River (at kilometre 116.8, catchment area of 94.4 km 2 , ichthyologic type III and abiotic type 17), the comparison was made between the controlled river's ecological flow and the hypothetical uncontrolled river situation. A disturbing phenomenon is the different nature of the required water regime as well as significant differences in the value of QS in different bio-periods. Figure 3 presents the variability of baseflow and ecological flows along the course of the Wieprza River.
In most of the length of the Wieprz River, the lowest values of the baseflow were obtained as measured using the RZGW Szczecin method. There are two exceptions to this rule, both in the upper course of the river (see: Fig. 3 ): a) from km 103 to 99, where the ecological flow during wintering is the minimum requirement, b) on a section that is about 25 km long (from km 86 to km 59), below the cross-section in which Kostrzewa's parameter k changes from 1.27 to 0.77, where the flow calculated using the Kostrzewa method is the smallest. The baseflow according to the RZGW Szczecin method is equal to NNQ on a much longer section of Wieprza River than in the case of the Kostrzewa method -these are respectively sections from km 54 and from km 10 to the estuary. Contributing to this are high individual outflows of Wieprza River (SSq = 10.9 dm 3 • s −1 • km −2 at the gauge of Stary Kraków), significant contribution of groundwater supply in river flows, high retention capacity of the catchment (especially its upper part) and climatic conditions. All these factors together shape the flows, which are characterized by low volatility (unit runoff at Stary Kraków gauge amounts to SNq = 6.65 dm 3 • s
and NNq = 4.79 dm
). With the exception of the upper part of the catchment, the largest of the baseflows are ecological flows. Variables in the annual cycle, the highest values are recorded in bio-periods of spring and autumn fish spawning. For the Wieprza River section of the ichthyologic type IV, in both periods these values are very close to each other (± 2% difference), but in the upper section (type III, pb in the absence of Salmonidae spawning) the differences reach around 30%.
In the upper course of Wieprza River, the smallest ecological flows occur during winter (January-February), while in the remaining part, in the summer (that is, the feeding period). The baseflows in winter are not significantly lower than during spawning (the difference being up to 10%, see: Fig. 3 ). In the absence of data on the specific requirements of fish species during the wintering (Ustalenie metody szacowania… 2015), such high values are not justified. They may, however, point to significant differences between the hydrological regimes of the Wieprza River and Drawa River, this was adopted as representative thereof.
The maximum increase in the baseflow in relation to QN_RZGW is 76%, in the lower section of Wieprza, in the spring spawning bio-period. In the summer (in the foraging bio-period), ecological flows are about 20% lower than during spawning periods, and simultaneously from 7 to 37% higher than the baseflow calculated according to the RZGW Szczecin method (Rozporządzenie... 2014).
The effects for the water management and water, resulting in the adoption of baseflow or ecological flows determined by individual methods, are described by the time guarantees (time reliability) of maintaining these flows and non-returnable and returnable available resources of surface waters (Pusłowska-Tyszewska et al., 2017). Available resources have been calculated for the existing state of water use in the Wieprza River catchment.
Returnable resources (ZDZ) determine the amount of water that can be collected in the analysed cross-section, provided that it is entirely returned to the river immediately below this section, and this intake will not change the water supply of existing users, including baseflow or ecological flows.
Non-returnable resources (ZDB) signify the amount of water that can be used (the user's water loss or directing to another watercourse) and this will not aggravate the water supply to the users, either in the analysed cross-section or below it.
Time reliability for the conservation of baseflow and ecological flows in the sections of Kwisno and Stary Kraków on the Wieprza River is shown in Figure 4 . Figure 5 shows guaranteed flows, with particular time reliabilities, in subsequent days of the hydrological year (after applying a 5-day weighted moving average), and against that background, the volume of baseflow and ecological flows. Figure 6 -lists the available returnable resources.
The introduction of ecological flows instead of QN_RZGW (Ustalenie metody szacowania… 2015) will result in a significant reduction of both returnable and non-returnable resources in the whole Wieprza River catchment. In the Kwisno section, at the flow of QN_RZGW, low returnable resources occur with the 98% reliability, whereas for ecological flow, similar resources appear with a much lower reliability (80%). In the Stary Kraków cross-section, the reduction of ZDZ with reliability from 98 to 50% is about 5 m 3 • s −1
. The results of water balance calculations (PRO-WO-DA, 2016) have also shown a significant reduction in the guarantee of water supply for various users in some parts of the catchment. 
DISCUSSION AND CONCLUSIONS
The comparison of the size of baseflow determined by the RZGW Szczecin method, and of and ecological flows (Ustalenie metody szacowania… 2015) leads to a conclusion that in the majority of watercourses in the Wieprza River catchment, ecological flows (QS) are higher. The increment in the value of the minimum acceptable flow, in relation to QN_RZGW, increases with the increase of the catchment area. The introduction of ecological flows in place of current requirements would result in a significant reduction in resources that can be used to supply users with water. In view of the substantial change in the size of the baseflows, it is worth paying attention to the reservations that may be raised by the proposed method of estimating ecological flows (Ustalenie metody szacowania… 2015). 1. The application of the method for estimating ecological flows, related to field research and the use of the MESOHABSIM model, is a time-consuming and costly approach. This approach has a good substantive basis, however, there are no reports on the effects of its application in the subject literature. In addition, due to the local nature of the correlation between the flow rate and the area of useful (appropriate) habitats for fish, the values of baseflow determined for the given section should not be transferred to cross-sections that are not covered by the field studies. Therefore, it is not possible to recommend such an approach for general use when issuing decisions related to the use of water. However, according to the authors, it is possible to recommend it for rivers overloaded with water consumption, or those whose riverbeds have significantly transformed morphological features, as well as for sections below hydrotechnical facilities that can significantly change the regime of flows. 2. The formula for calculating the reliable ecological flow in bio-periods (2) has been proposed on the basis of studies in individual cross-sections of rivers with selected ichthyologic types, including the results of 2-3 field measurement campaigns. The number of cross-sections that have been analysed is far too small to draw conclusions as to the correctness of the assumption that pb coefficients have similar values for watercourses belonging to the same ichthyologic type. 3. Verifying the formula for determining ecological flows in uncontrolled watercourses, carried out in the Kwisno water gauge cross-section, showed high differences in QS values, 95-150% from No- vember to February and from 3 to 26% in other months of the year (see: Fig. 2 ). In the case of the Stary Kraków cross-section, the values given in the study (Ustalenie metody szacowania… 2015) vary from 2 to 91% in different bio-periods. This fact raises doubts as to the truth of the assumption about the similarity of pb (or p) coefficients for rivers belonging to the same ichthyologic type. 4. Reference watercourses designated for lowland rivers (ichthyologic type IV) are Drawa and Świd-er, depending on the occurrence of Salmonidae spawning. A comparison of the QS value determined for both cases (occurrence or absence of Salmonidae), carried out for the Stary Kraków cross-section, indicates that significant differences in QS (20-30%) occur in the winter (NovemberFebruary), and in the remaining bio-periods, they amount to 3 and 9%. Since only the river without salmon spawning was indicated as reference watercourse for type III, the estimation of the difference in QS values depending on salmon prevalence for type IV may give an indication of how much QS change in small watercourses can be expected if the missing parameters of the method were determined. 5. The consequence of using QS in place of QN_ RZGW currently in force would be a significant reduction in the degree of ensuring the required baseflows, satisfying water needs of the users (which was not analysed in the present article) and a decrease in the volume of available surface water resources. Because low flows in rivers to a large extent originate from underground supply, the change in the volume of baseflow also affects the available groundwater resources (Herbich et al., 2013) . The decision to increase the requirements regarding the volume of flows should be preceded by a thorough analysis of the effects, as well as a discussion with water users about possible variants of the solution to the conflict between the ecological and economic use of water. Obtaining confirmation that the use of QS flows leads to an improvement in the welfare of fish populations and other organisms that form river ecosystems is a necessary element in making a rational decision. By treating the discussed results of comparative analyses and water balance analyses in selected sections of the Wieprza River as a starting point for consideration of baseflow and ecological flows in Poland, some more general issues should be noted. The first of these is a question about the role of ecological flows in water management. The information presented at the conference "Wdrożenie metody szacowania przepły-wów środowiskowych w Polsce" ("Implementation of the method for estimation of ecological flows in Poland", Greel, 2018) indicates that they will replace minimum acceptable flow in water permits, that is, they will be included in the basic instrument of water resources management, which water permits are. However, this concept has not been introduced in the provisions of the Water Law (Journal of Laws of 2017 item 1566), therefore the use of ecological flows in this role is not a foregone conclusion. It may turn out that they will become a model of water requirements for aquatic and water-dependent ecosystems, and they will serve as a benchmark for comparisons in the existing flow regime.
The definition of the baseflow (minimum acceptable flow) is still not included in the Water Law. On the other hand, the values of the baseflow are determined in two specific cases (Article 403 passage 7 and 8): a) for water permits issued for the purposes of the keeping or breeding fish or other organisms -the baseflow is to amount to 50% SNQ, b) in the case of returnable consumption, the required baseflow can be reduced by 50% SNQ. This is a drastic reduction of requirements in relation to the baseflows currently in force in the water regions. Furthermore, reduction of the baseflow was allowed without simultaneously imposing any requirements related to the formation of the watercourse channel in order to ensure its patency (concentrating the flow remaining in the riverbed) on the section between the intake and discharge of water from the user (return flow). Unfortunately, good practice examples of solutions to such cases that implement the precautionary principle have not been used (for instance, requirements in force in the region of Lower Oder and Western Borders (Rozporządzenie... 2014)). In the Wieprza River catchment, both in Kwisno and Stary Kraków cross-sections, and in most of the water balance sections, lowering the baseflow by 50% SNQ or up to 50% SNQ would lead to flows much lower than NNQ. Therefore, there is cause for concern that the permissible reduction of the baseflow will be conducive to excessive exploitation of surface water resources, and in the absence of requirements related to the morphology of the channels, they will endanger the continuity of watercourses and their ecological functions.
Definition of ecological flows proposed now (Madej, 2018) While analysing the needs of aquatic ecosystems, one must not neglect water quality issues (Brisbane Declaration, 2007) or abiotic conditions shaping the habitats of organisms. Ensuring the requirements of ecosystems in terms of the amount of water (for instance, flows that are no less than ecological flow) -without the appropriate morphological features of the channel or the relevant parameters of water quality -is not enough for the good status of the functioning of ecosystems. It should be emphasized, however, that increasing the flow requirements can not compensate for an inadequate quality or insufficient area of habitats that are useful for organisms. At the same time, this does not preclude the possibility of reducing the size of ecological flows or baseflow on some sections of rivers, provided that good habitat conditions are formed in the riverbed.
It is not only the minimum amounts of water ensuring the survival of organisms that are important for the functioning of aquatic ecosystems (Brisbane Declaration, 2007) . Flood flows (freshets) are shaping morphological elements of river channels, their depth, width and routes, they are creating nesting and feeding conditions for water-marsh birds, and they are forming humidity conditions of valley habitats, controlling the development of vegetation that is not adapted to high soil moisture. The role of freshets was also appreciated in the EC guidelines (2015), where it was found that in defining ecological flows we can not limit ourselves only to low flows. The definition of ecological flows outside river channels (Ustalenie metody szacowania… 2015) failed to specify the size of the minimum required flow, duration and moment of occurrence. We cannot agree with Grela's thesis (2018) that flood flows can be an element of ecological flows only where it is possible to shape flows through hydrotechnical objects. According to the authors of the present article, ensuring the desired water regime in the zone of high flows is associated primarily with limiting interference in the course of hydrological phenomena (for instance, retention in reservoirs, filling of ponds, transfers of water (Pusłowska-Tyszewska and Tyszewski, 2014b)). This does not preclude the use of hydrotechnical facilities to support high water levels for the protection of ecosystems that are water dependent (Tyszewski et al., 1995) . Activities in this area must take into account flood protection requirements. At the same time, it should be noted that the introduction of high flow requirements in a manner analogous to the maintenance of baseflow or ecological flows (that is, a rigid specification of the time interval in which flows of a certain size are to be maintained) can lead to a significant reduction of available water resources and furthermore it does not ensure that a freshet occurs in the size desired for the purposes of ecosystem protection (that is, if the flood surge appears outside the defined season). Only the application of an adaptive approach to determining the size of the required flow, according to which the flow depends on the current hydrological conditions (Pusłowska-Tyszewska and Rycharski, 2015) , offers the opportunity to meet the requirements of ecosystems without unjustified limitation of satisfying the needs of water users. Current communication techniques (that is to say, providing users with current flow requirements) are quite sufficient to implement such an approach.
